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Agenda	
  Links	
  
Tuesday	
  

“Probing	
  for	
  anomalous	
  Higgs-­‐VV	
  couplings	
  in	
  produc0on	
  and	
  decay	
  H→4l	
  at	
  CMS”,	
  
Jeffrey	
  Roskes	
  
“Mul0-­‐Boson	
  produc0on	
  cross	
  sec0ons	
  at	
  CMS”,	
  Daneng	
  Yang	
  
“Cross	
  sec0on	
  and	
  coupling	
  measurements	
  with	
  the	
  ATLAS	
  detector	
  for	
  the	
  125	
  GeV	
  
Higgs	
  Boson”,	
  Hannah	
  Herde	
  
“CMS	
  Overview	
  regarding	
  Higgs	
  Produc0on	
  Results”,	
  Francesco	
  Fabozzi	
  
“Measurements	
  of	
  the	
  Higgs	
  boson	
  mass	
  and	
  its	
  spin	
  and	
  CP	
  proper0es	
  with	
  the	
  ATLAS	
  
Detector”,	
  Stephen	
  Sekula	
  (given	
  by	
  Tulin	
  Varol)	
  
“Higgs	
  Proper0es	
  with	
  the	
  CMS	
  detector”,	
  Roberto	
  Rossin	
  	
  
	
  

Wednesday	
  
“CMS	
  Higgs	
  and	
  New	
  Physics”,	
  Pierluigi	
  Bor0gnon	
  
“Search	
  for	
  rare	
  or	
  non-­‐standard	
  produc0on	
  and	
  decay	
  modes	
  of	
  the	
  Higgs	
  boson	
  with	
  
the	
  ATLAS	
  detector”,	
  Dhiman	
  Chakraborty	
  
“CMS	
  Double	
  Higgs	
  Searches”,	
  Michael	
  Krohn	
  
“ATLAS	
  Higgs	
  physics	
  prospects	
  at	
  the	
  high	
  luminosity	
  LHC”,	
  Tulin	
  Varol	
  
“CMS	
  Upgrade	
  (Phase-­‐I	
  and	
  Phase-­‐II)	
  with	
  future	
  prospects	
  in	
  terms	
  of	
  Higgs/
electroweak	
  measurements”,	
  Petar	
  Maksimovic	
  	
  
“Searches	
  for	
  electroweak	
  produc0on	
  of	
  supersymmetric	
  gauginos	
  and	
  sleptons	
  and	
  R-­‐
parity	
  viola0ng	
  and	
  long-­‐lived	
  signatures	
  with	
  the	
  ATLAS	
  detector”,	
  Ruo	
  yu	
  Shang	
  
“Searches	
  for	
  squarks	
  and	
  gluinos	
  with	
  the	
  ATLAS	
  detector”,	
  Vakhtang	
  Tsiskaridze	
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LHC	
  Performance	
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ATLAS	
  Online	
  Luminosity	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  CMS	
  Online	
  Luminosity	
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Mul0-­‐bosons	
  

Higgs	
  proper0es	
  

Higgs	
  and	
  new	
  physics	
  

SUSY	
  

HL-­‐LHC	
  

ROADMAP	
  



Dibosons:	
  NLO	
  -­‐>	
  NNLO	
  just	
  in	
  0me!	
  

6/23/17	
   Sarah	
  Demers,	
  Yale	
   5	
  

CMS:	
  Daneng	
  Yang	
  

WZ	
   ZZ	
  



Run	
  2	
  Improvements	
  to	
  anomalous	
  
triple	
  gauge	
  couplings	
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   Sarah	
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CMS:	
  Daneng	
  Yang	
  

CP-­‐viola0ng	
  
γZZ	
  
	
  
	
  
CP-­‐viola0ng	
  
ZZZ	
  
	
  
	
  
CP-­‐conserving	
  
γZZ	
  
	
  
	
  
CP-­‐conserving	
  
ZZZ	
  
	
  



125	
  GeV	
  Higgs	
  boson	
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ATLAS:	
  Hannah	
  Herde	
  



Higgs	
  boson	
  Produc0on	
  &	
  Decay	
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We	
  con0nue	
  to	
  improve	
  in	
  
both	
  produc0on	
  and	
  decay	
  
measurements.	
  
	
  
So	
  far	
  no	
  surprises,	
  with	
  the	
  	
  
par0cle	
  ac0ng	
  just	
  like	
  the	
  	
  
SM	
  Higgs	
  Boson.	
  
	
  
I’ll	
  highlight	
  a	
  few	
  measurements	
  
released	
  in	
  May,	
  2017	
  using	
  the	
  	
  
full	
  Run	
  2	
  dataset	
  

ATLAS:	
  Hannah	
  Herde	
  CMS:	
  Francesco	
  Fabozzi,	
  Roberto	
  Rossin	
  	
  	
  	
  



H-­‐>ZZ	
  (4l)	
  Double	
  Differen0al	
  Cross	
  Sec0ons	
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ATLAS	
  

ATLAS:	
  Hannah	
  Herde	
  



VBF	
  H-­‐>ττ,	
  in	
  bins	
  of	
  the	
  jj	
  mass	
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CMS:	
  Francesco	
  Fabozzi	
  



tHq	
  produc0on	
  at	
  CMS	
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CMS:	
  Francesco	
  Fabozzi	
  



Higgs	
  spin	
  and	
  parity:	
  consistent	
  with	
  SM	
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ATLAS:	
  Stephen	
  Sekula	
  (Tulin	
  Varol)	
  



Higgs	
  Mass	
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ATLAS:	
  Stephen	
  Sekula	
  (Tulin	
  Varol)	
  	
  CMS:	
  Roberto	
  Rossin	
  	
  	
  	
  

Both	
  ATLAS	
  and	
  CMS	
  have	
  results	
  in	
  the	
  “golden	
  channels”	
  with	
  the	
  full	
  Run	
  2	
  dataset	
  

Run	
  1	
  combina0on	
  



Higgs	
  Width	
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CMS:	
  Roberto	
  Rossin	
  	
  	
  	
  

Direct	
  Measurement,	
  H	
  -­‐>	
  ZZ	
  -­‐>	
  4l	
  
SM	
  predic0on:	
  4	
  MeV	
  
Exp	
  resolu0on:	
  ~1	
  GeV	
  
	
  

Beoer	
  sensi0vity	
  with	
  indirect	
  	
  
measurement,	
  at	
  cost	
  of	
  assump0ons	
  
-­‐  no	
  BSM	
  par0cles	
  contribu0ng	
  
-­‐  no	
  anomalous	
  couplings	
  

Use	
  simultaneous	
  on-­‐shell	
  &	
  off-­‐shell	
  
measurements	
  

observed	
  (expected)	
  @	
  95%	
  C.L.	
  



Search	
  for	
  Higgs	
  Pair	
  Produc0on	
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Destruc0ve	
  interference	
  between	
  diagrams	
  -­‐>	
  low	
  cross	
  sec0on	
  (33.4	
  r	
  @	
  √s	
  =	
  13	
  TeV	
  

ATLAS	
  HH-­‐>bbbb	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  CMS	
  	
  HH-­‐>bbtτ

ATLAS:	
  Dhiman	
  Chakraborty	
  	
  	
  	
  CMS:	
  Michael	
  Krohn	
  	
  



Results	
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ATLAS	
  

CMS:	
  Resonant	
  Search	
   CMS	
  

ATLAS:	
  Dhiman	
  Chakraborty	
  	
  	
  	
  CMS:	
  Michael	
  Krohn	
  	
  



Search	
  for	
  a	
  Heavy	
  Higgs	
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No	
  excess	
  
observed.	
  

CMS:	
  Periluigi	
  Bor0gnon	
  



Search	
  for	
  a	
  Composite	
  
Higgs	
  or	
  Liole	
  Higgs	
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CMS:	
  Periluigi	
  Bor0gnon	
  



The	
  Higgs	
  and	
  Dark	
  Maoer?	
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ATLAS:	
  Dhiman	
  Chakraborty	
  



The	
  Higgs	
  in	
  stop	
  quark	
  decays?	
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ATLAS:	
  Dhiman	
  Chakraborty	
  



Anomalous	
  Couplings	
  in	
  HVV	
  with	
  H-­‐>4l	
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CMS:	
  Heshy	
  Roskes	
  



Results	
  

6/23/17	
   Sarah	
  Demers,	
  Yale	
   22	
  

They	
  expect	
  narrow	
  2σ	
  limits	
  by	
  the	
  end	
  of	
  Run2	
  

CMS:	
  Heshy	
  Roskes	
  



Wherefore	
  Art	
  Thou,	
  SUSY?	
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Searching	
  for	
  squarks	
  and	
  gluinos	
  from	
  strong	
  produc0on	
  of	
  SUSY	
  

ATLAS:	
  Ruo	
  yu	
  Shang,	
  Vakhtang	
  Tsiskaridze	
  	
  	
  



Wherefore	
  Art	
  Thou,	
  SUSY?	
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Searching	
  for	
  squarks	
  and	
  gluinos	
  from	
  strong	
  produc0on	
  of	
  SUSY	
  

ATLAS:	
  Ruo	
  yu	
  Shang,	
  Vakhtang	
  Tsiskaridze	
  	
  	
  



Wherefore	
  Art	
  Thou,	
  SUSY?	
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Searching	
  for	
  squarks	
  and	
  gluinos	
  from	
  strong	
  produc0on	
  of	
  SUSY	
  

ATLAS:	
  Ruo	
  yu	
  Shang,	
  Vakhtang	
  Tsiskaridze	
  	
  	
  



En0cing	
  Gap:	
  Compressed	
  Scenario,	
  
Stop	
  quark	
  mass	
  at	
  ~230	
  GeV	
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ATLAS:	
  Ruo	
  yu	
  Shang,	
  Vakhtang	
  Tsiskaridze	
  	
  	
  



Wherefore	
  Art	
  Thou,	
  SUSY?	
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ATLAS:	
  Ruo	
  yu	
  Shang,	
  Vakhtang	
  Tsiskaridze	
  	
  	
  



The	
  	
  
Disappearing	
  Track	
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ATLAS:	
  Ruo	
  yu	
  Shang,	
  Vakhtang	
  Tsiskaridze	
  	
  	
  



ATLAS:	
  Tulin	
  Varol	
  	
  	
  	
  	
  	
  CMS:	
  Petar	
  Maksimovic	
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How	
  to	
  cope	
  with	
  HL-­‐LHC	
  condi0ons?	
  
ATLAS:	
  Tulin	
  Varol	
  	
  	
  	
  	
  	
  CMS:	
  Petar	
  Maksimovic	
  

CMS	
  self-­‐seeded	
  track	
  trigger	
  

endcap	
  calorimeter,	
  6	
  million	
  channels	
  
tungston	
  and	
  copper	
  plates	
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CMS	
  	
  
Detector	
  	
  
Upgrades	
  



How	
  to	
  cope	
  with	
  HL-­‐LHC	
  condi0ons?	
  
ATLAS:	
  Tulin	
  Varol	
  	
  	
  	
  	
  	
  CMS:	
  Petar	
  Maksimovic	
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ATLAS	
  	
  
Detector	
  	
  
Upgrades	
  

fully	
  silicon	
  	
  
tracking	
  detector	
  

	
  	
  	
  	
  &	
  
upgraded	
  trigger	
  and	
  
data	
  acquisi0on	
  



HL-­‐LHC	
  Physics	
  
Prospects	
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ATLAS:	
  Tulin	
  Varol	
  	
  	
  	
  	
  	
  CMS:	
  Petar	
  Maksimovic	
  

A	
  125	
  GeV	
  SM	
  Higgs	
  Boson	
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ATLAS:	
  Tulin	
  Varol	
  	
  	
  	
  	
  	
  CMS:	
  Petar	
  Maksimovic	
  

Higgs	
  Self-­‐Coupling	
  



WW	
  Scaoering	
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Roberto	
  Rossin	
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Roberto	
  Rossin	
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Roberto	
  Rossin	
  

	
  
The	
  LHC	
  has	
  only	
  delivered	
  approximately	
  
5%	
  of	
  the	
  expected	
  data,	
  and	
  is	
  not	
  yet	
  at	
  

full	
  design	
  luminosity.	
  
	
  

While	
  the	
  situa0on	
  is	
  sobering,	
  depression	
  
on	
  account	
  of	
  no	
  new	
  physics	
  is	
  premature.	
  

	
  
It’s	
  0me	
  for	
  all	
  hands	
  on	
  deck!	
  

	
  
	
  


